Despite all its benefits, research has shown that there are some barriers to the initiation of breastfeeding. [16] [17] [18] Cesarean section has been shown to be a barrier for breastfeeding initiation in multiple studies, [19] [20] [21] [22] although this association has not been consistent. 23, 24 The mechanism by which cesarean section affects breastfeeding initiation is thought to be related to the fact that this surgical procedure has a longer recovery period than a vaginal birth 26 and can cause serious complications, including pain, uterine hemorrhage, infections, and loss of mobility in the mother. 25, [27] [28] [29] All these aggravated health outcomes can compromise the mother's ability to breastfeed, 25, [27] [28] [29] [30] not only by prolonging maternal-infant separation 20 but also by forcing mothers to concentrate more on their recovery, rather than on their baby's nutritional needs.
Rates of cesarean section have increased dramatically during the last decades in the United States 31, 32 and worldwide. 33 A recent study documented that international cesarean section rates, by subregions, range from 1.8% in Middle-Africa to 40.5% in Eastern Asia. 34 Although not reported by the previous study, Puerto Rico has also shown a rapid increase in cesarean section rates over the last few decades. [35] [36] [37] During the 1970s, Puerto Rico had a 6.0% cesarean section rate, 26 which over the years increased drastically to reach 47.7% in 2004 (most recent statistic available). 35, 36 As these data demonstrate, the high rate of cesarean sections observed in Puerto Rico is of major public health concern, as it seems to be among the highest worldwide and as it dramatically surpasses objectives proposed by the Healthy People 2010 (< 15.0%). 38 There is no concrete explanation for the high cesarean section rates seen in Puerto Rico during the last few decades. Even though Puerto Rico has had historically high rates of cesarean section, studies on the impact of this surgical procedure on breastfeeding initiation in this population are lacking. The present study aimed to examine the association between cesarean section delivery and the initiation of breastfeeding in a representative sample of 1695 Puerto Rican women aged 15 to 49 years, who had their last healthy singleton child between 1990 and 1996.
Methods

Study Design
The current study is a secondary analysis of data collected in the cross-sectional study Puerto Rico Reproductive Health Survey. This survey, conducted between 1995 and 1996 by the Graduate School of Public Health of the Medical Sciences Campus, University of Puerto Rico, and the Centers for Disease Control and Prevention (CDC), was the eighth and last of its kind to have been conducted in Puerto Rico, and it represents the most recent population-based data on reproductive health in the island. This study recruited women aged 15 to 49 years that represented, by health region, 39 the general population of women of reproductive age in Puerto Rico during that time period. As part of their participation in the study, women were asked to respond an intervieweradministered questionnaire, which collected information on demographics, reproductive health status, and lifestyle characteristics. From this survey, information regarding the mother's demographic characteristics and reproductive events (birth type, hospital practices, mother's diagnosis during pregnancy, mother's age at delivery, and breastfeeding) of their lastborn child, born within the period of 1990 to 1996, was used for the present analysis. This study was approved by the Institutional Review Board of the Medical Sciences Campus, University of Puerto Rico.
Subject Selection Criteria
From the Puerto Rico Reproductive Health Survey's 39 original study sample (N = 5944), 4011 women had at least one born child but, information on childbirth experiences was collected only for those women who gave birth to their lastborn child during the period of 1990 to 1996 (n = 1970). Of these women, those whose pregnancy consisted of multiple babies (n = 18) and those who had an unhealthy newborn (n = 239) were excluded from this analysis to eliminate the effect that unhealthy and multiple births have on the initiation of breastfeeding. 40, 41 Babies hospitalized during their first year of life either for premature birth or in an intensive care unit were considered unhealthy. Thus, only women recruited into the study and who delivered a healthy singleton between 1990 and 1996 were eligible for this analysis. It should be highlighted that the twinning rate observed in our study is comparable with that observed in Puerto Rico in the 1990 to 1996 period (1.4% to 1.8%), thus, highlighting the representativeness of our study sample. Among the 1713 eligible participants, 1695 (98.9%) completed information for the questions related to the type of birth ("Was your child born by cesarean section?") and breastfeeding initiation ("Did you breastfeed your child at/after you went out of the hospital?"), and thus were included in this analysis.
Study Variables
Our outcome variable, "breastfeeding initiation," was defined as a dichotomous variable (yes/no). The main independent variable, "birth type," was also defined as a dichotomous variable (cesarean/vaginal). Relevant variables identified in the literature to be associated with breastfeeding initiation were also evaluated for their potential confounding effects. Variables evaluated included demographic characteristics; Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) participation; clinical diagnoses during pregnancy; cesarean section preferences and experiences; and hospital practices.
Demographic characteristics. The age of the mothers (15-24, 25-34, and 35-49 years) and their employment status (employed, unemployed) at the time of interview were recorded. In addition, the mother's educational attainment (0-8 school years, 9-11 school years, high-school diploma, associate degree/some university without diploma, baccalaureate/postgraduate) and marital status (married, living together, without a partner) at time of interview were assessed.
Women's participation in WIC during pregnancy (yes/no) was also evaluated.
Clinical diagnoses during pregnancy. The following diagnoses during pregnancy (yes/no) were also evaluated as potential confounders: diabetes (included both diabetes mellitus and gestational diabetes), hypertension, cardiovascular disease, anemia, kidney infection, and vaginal or placental bleeding.
Cesarean section preferences and experiences.
Women were asked about their preferences toward a cesarean section (yes/no) previous to their labor. For those who underwent a cesarean section, information was also assessed regarding "if the doctor explained to them the reasons for performing a cesarean section" (yes/no) and "if he or she explained the consequences of this procedure."
Hospital practices. Factors associated to the hospital's practices during the mother's stay were considered as dichotomous variables (yes/no) and included "baby fed without mother's permission" (with substances other than breast milk) and "breastfeeding persistence and aid from hospital personnel." Promotion of formula within the hospital and whether artificial formula was included at the time the baby was brought to the mother for feedings were also assessed. The variables "breastfeeding persistence" and "promotion of formula" were obtained from specific questions in the survey such as: "In the hospital before birth did the hospital personnel insist you breastfeed your baby?" and "While you were in the hospital, did you receive promotion of formula or already prepared milk?"
Statistical Analysis
Data were analyzed using SPSS version 13 (SPSS Corporation, Chicago, Illinois) and STATA version 8.2 (Stata Corporation, College Station, Texas). Frequency distributions were used to describe our study sample by demographic characteristics, clinical diagnoses during pregnancy, cesarean section preferences and experiences, and hospital practices. χ 2 statistics, 42 by means of contingency tables, were used to describe bivariate associations between independent variables and breastfeeding initiation. Variables associated with breastfeeding initiation in bivariate analyses (P < .05) were included in the multivariate logistic regression model. All possible interactions in our model were analyzed. Each pair was examined using the likelihood ratio test (LRT). 43 None of them were significant.
Results
Characteristics of the Study Population
A total of 35.3% of all births occurred through cesarean section, whereas initiation of breastfeeding was achieved by 64.7% of women. The mean age of interviewed women at the time of the interview was 28.3 years and 72% had an educational attainment equal to or more than 4 years of high school. Most of these women were married (61.4%), 34.0% worked at time of interview, and 78.9% participated in the WIC program during their pregnancies ( Table 1 ). The main diagnoses reported during pregnancy among women in the study were anemia (16.0%), hypertension (13.1%), vaginal or placental bleeding (9.7%), diabetes (7.6%), kidney infection (3.8%), and heart diseases (2.9%).
Previous to the birth of their last healthy singleton born child, 89.0% of the mothers reported that they did not prefer to deliver their baby by means of a cesarean section. Of the mothers who actually went through a cesarean delivery (n = 598), 10.3% reported that the doctor did not explain to them the reasons for having a cesarean section and 41.7% of cases the doctor did not explain the consequences of a cesarean delivery.
With respect to the hospital's practices after labor, 68.8% were not encouraged to breastfeed their baby and 48.3% did not receive any aid to begin lactation. In addition, 78.2% of the mothers received promotion of artificial milk or formulas, 74.2% of these mothers were provided with formula when the hospital personnel brought their baby, and 69.6% indicated that during their stay in the hospital, hospital personnel fed the baby without the mother's permission (Table 1) .
Factors Associated With Breastfeeding Initiation
Bivariate analysis. A significantly lower proportion of women (61.5%) that had a cesarean section initiated breastfeeding in comparison to those (66.4%) that had a vaginal delivery (P = .04). Meanwhile, breastfeeding initiation was more frequent among those women with a higher educational attainment (>60.0%), and those who were married (70.2%) and employed (71.9%) at time of interview (P < 0.05). Mothers who participated in the WIC program during pregnancy (63.0%) were less likely to initiate breastfeeding (P = .004) (see Table 2 ).
Diagnosis of hypertension, anemia, diabetes, heart disease, kidney infection, and vaginal or placental bleeding were not significantly associated with breastfeeding initiation in this study (P > .05) (see Table 2 ).
In our study, mother's preference toward a cesarean section (P = .65), doctor explained the reasons (P = .30), and consequences of a cesarean (P = .75); the inclusion of formulas when the hospital personnel took the baby to his mother (P = .30) and feeding the baby without his/her mother's permission (P = .27) did not show a statistically significant impact on breastfeeding initiation. On the contrary, breastfeeding persistence (P < .0001), and aid (P < .0001) from hospital personnel and promotion of artificial formula (P = .023) were positively associated with breastfeeding initiation in bivariate analysis.
Multivariate analysis. Results from the multivariate logistic regression model are shown in Table 3 . After evaluation, no interaction was found between breastfeeding initiation, birth type, and the covariates included in the model (P = .51), thus we kept the reduced model without the interaction terms. Overall, women with a cesarean section were 36% less likely than women with a vaginal delivery to breastfeed their last newborn child (odds ratio, OR = 0.64; 95% CI = 0.51-0.81), after adjusting for educational attainment, marital status, employment status, WIC participation during pregnancy, breastfeeding persistence, breastfeeding aid, and artificial milk promotion as confounding variables. Even though some of the other variables lost statistical significance in the multivariable analysis, we observed that as educational attainment increased, the likelihood of breastfeeding initiation decreased. In addition, women exposed to breastfeeding persistence (OR = 1.47; 95% CI = 1.55-1.88) and aid from hospital personnel (OR = 1.40; 95% CI = 1.11-1.76) were more likely to breastfeed as compared with women who did not receive this support. Rico 1995 Rico -1996 Number of missing values: i n = 1, ii n = 2, iii n = 3, iv n = 9, v n = 49, vi n = 59, vii n = 10, viii n = 6, ix n = 3. c Only among women whose baby was brought to them for feeding during their hospital stay (n = 759). Rico 1995 Rico -1996 Number of missing values: ii n = 2, iii n = 3, iv n = 9, !! n = 16, l n = 17, x n = 18, v n = 49, vi n = 59, vii n = 10, viii n = 6, ix n = 3. c Only among women whose baby was brought to them for feeding during their hospital stay (n = 759). *Statistically significant values (P < .05). 
Discussion
This population-based study of Puerto Rican women of reproductive age provides strong evidence that cesarean section was negatively associated with breastfeeding initiation among the Puerto Rican female population that had a healthy singleton child, in Puerto Rico, between 1990 and 1996. Overall our estimates indicate that only 64.7% of mothers of reproductive age began breastfeeding their lastborn child at some point. This rate is higher than the one reported in Puerto Rico during 1982, when only 37.3% of the mothers breastfed, 37 although it is still lower than the ones observed in other populations such as Mexico (80.9%) 20 and the United States (76.0%) 10 during similar time periods. When stratified by birth type, the difference found in breastfeeding initiation between vaginal (66.4%) and cesarean section (61.5%) births in our study was statistically significant (P < .05) and also clinically significant, given that women who delivered vaginally were more able to initiate breastfeeding and were closer to achieving recommended rates of the Healthy People 2000 and 2010 38 (75% of the mothers should breastfeed). The difference observed emphasizes the importance of creating educational and promotional breastfeeding strategies for the women who have had a cesarean section, especially in a country like ours where cesarean section rates are still rising. Nonetheless, it is important to highlight that breastfeeding rates in Puerto Rico have increased dramatically for both cesarean and vaginal deliveries. Given that populationbased campaigns on breastfeeding in Puerto Rico started in the mid-1990s, 44 these interventions could not have affected the observed increase. Thus, the increase observed in this study could be related to an increased knowledge among caregivers and the general population of the multiple benefits of breastfeeding. To appropriately understand this phenomenon, future studies designed to evaluate the reasons for this increase are recommended.
In our study we found that 89.0% of mothers in our study did not prefer a cesarean delivery; however, 35.3% gave birth through this method. Nevertheless, the mothers' birth preference was not statistically associated with breastfeeding initiation. This result is consistent with previous studies, [45] [46] [47] which have reported that women's preference toward a specific birth type does not affect breastfeeding. However, studies aimed at determining factors associated with preference of birth type in the Puerto Rican women are highly warranted.
The frequency of cesarean section observed in this population (35.3%) did not achieve the recommendations established at the time by the WHO and the Healthy People 2000 48 (<12%) but it is consistent with the increases observed in the rate of cesarean sections in Puerto Rico during the 1970s and 1980s (6% to 27%) 30, 37 and in the year 2004 (47.7%). 36 This high rate of cesarean section in the Puerto Rican population is of special concern, as our study showed that Puerto Rican women with a cesarean section were less likely than women with a vaginal delivery to breastfeed their lastborn child (see Table 3 ), after adjusting for confounding variables. This is consistent with other studies 16, [20] [21] [22] 49 that have shown that cesarean section is a barrier for breastfeeding initiation. Pérez-Escamilla et al 20 found that cesarean section was a risk factor for not initiating breastfeeding among Mexican women, where those with a cesarean section were 36% less likely to initiate breastfeeding. Dewey et al 49 and Theofilogiannakou et al 21 observed similar results among women in the United States and Greece that underwent this procedure. Factors proposed to explain these associations include prolonged hospitalization, and thus prolonged maternal-infant separation, lack of appropriate breastfeeding counseling during hospital stay, and maternal endocrine changes induced by this surgical procedure. 20 The results of this study are of special public health concern, as our results suggest that the high rate of cesarean section in Puerto Rico could potentially impact the health of thousands of mothers and infants in our population due to the fact that this procedure impedes the initiation of breastfeeding, and thus inhibits both mothers and children from receiving the multiple benefits breastfeeding provides. [1] [2] [3] [4] Even though new policies have been created in the island favoring breastfeeding, 50 their impact on lactation among Puerto Rican women, and particularly those who undergo a cesarean section, is yet to be determined.
Other risk factors associated with not initiating breastfeeding were being married, higher educational attainment, and not receiving breastfeeding aid and persistence from the hospital personnel. In our study, unmarried women were more likely to initiate breastfeeding as compared with those married; this is contrary to what has been observed in the United States, 51 where married women breastfeed more than their unmarried counterparts. However, this result needs to be interpreted with caution, as marital status at the time of the survey does not necessarily reflect marital status at time of childbirth. The association observed in our study for educational attainment is also different from the one observed in a previous study in Puerto Rico in the 1980s 52 and from multiple studies in the United States, where more educated mothers were the ones that breastfed more. 51 Although factors related to educational, working, and socioeconomic status at time of pregnancy could be interplaying as a barrier for breastfeeding initiation among highly educated Puerto Rican women, additional studies are recommended in order to further understand this result, especially because educational attainment in this study was also collected at time of interview (not labor), which represents up to 6 years postpartum. With respect to the positive effect of breastfeeding persistence and aid from hospital personnel on breastfeeding initiation, our results are consistent with previous studies in the United States and in other countries worldwide. 53, 54 As for the variable of WIC participation during pregnancy, we observed in the bivariate analysis that mothers who participated in the WIC program during pregnancy were 31% less likely to initiate breastfeeding. Even though this variable lost its significance during the multivariate analysis, it could still be clinically relevant since other studies have also found that breastfeeding initiation rates among WIC participants were far behind those of non-WIC participants. 55 This study suggested that this outcome might be closely related to the lower socioeconomic status of WIC participants and to the fact that the program provides them with artificial formula and other supplements free of charge. 55 Several study limitations need to be acknowledged. First, the data analyzed in our study represent the childbearing experience of women of reproductive age in Puerto Rico from 1990 to 1996. However, this survey is the most recent in its class and its analysis is of special relevance given the increasing rate of cesarean section in Puerto Rico and the limited existence of population-based surveys that represent health tendencies of the whole territory. This study is also very relevant as cesarean section rates appear to be rising not only in Puerto Rico (from 36% in 1994 to 47.7% 2004) 36 but also worldwide. [31] [32] [33] [34] In addition, even though our study described the hospital practices in Puerto Rico approximately 10 years ago, these unfortunately still reflect the hospital practices of Puerto Rican and many US hospitals that are not Baby Friendly. 56 Among other study limitations, given that we performed a secondary data analysis, the variables of mother's age, educational attainment, marital status, and employment were assessed only at the time of the interview because information on their status when the mother was pregnant with her lastborn child was not collected by the parent study. In addition this study did not collect information about the type of cesarean delivery (elective vs urgent).
Given that some studies relate these variables to breastfeeding initiation, 19, 20, [45] [46] [47] 51, 57, 58 residual confounding could exist in our results. Also, no information regarding the mothers' length of hospital stay, previous experience and attitudes toward breastfeeding, the influence of third parties on their decision to breastfeed, and the use of medication during or after labor was available, all of which could also act as potential confounders of the association between type of birth and breastfeeding initiation. 54, [58] [59] [60] [61] [62] [63] Despite the limitations mentioned above, our study is the first to document that cesarean section was a barrier for breastfeeding initiation among women of reproductive age in Puerto Rico that had their lastborn healthy singleton child between 1990 and 1996. Given that the incorporation of adequate counseling and support techniques 54, 64, 65 has been proven effective in the elimination of the negative effect cesarean sections have on breastfeeding initiation, intervention programs that provide special breastfeeding assistance should be developed and put into practice to promote breastfeeding initiation among women who undergo this procedure in Puerto Rico. The Baby Friendly Hospital Initiative should be considered in these efforts as its methods have proven to be effective in other countries in increasing breastfeeding initiation rates no matter the mode of birth the mothers underwent. 66 In Puerto Rico, a recent study has also shown evidence that mother's perception of a better hospital compliance with the 10 steps of the Baby Friendly Hospital Initiative, increases the probability of the mother choosing full or exclusive breastfeeding of her newborn. 67 Given that no hospital in Puerto Rico has been officially accredited as a Baby Friendly Hospital, the hospital policy model suggested by Parrilla and Capriles 68 should be widely used in Puerto Rico to increase the number of Baby Friendly Hospitals in the island.
In addition, existing public health policy needs to be further encouraged to increase breastfeeding rates, reduce cesarean section deliveries, and eventually achieve current and future proposed goals from the Healthy People 2010 and 2020. 38 Local health agencies should take part in the efforts to reduce cesarean section rates by creating programs that reward those institutions that lower their cesarean section rates within a few years. Educational campaigns should also be developed with the objective of increasing women's and physicians' knowledge of the benefits of the selection of natural delivery methods, when appropriate. With respect to future research, additional studies need to be performed in Puerto Rico to determine the current rate of breastfeeding initiation, and if cesarean section continues to be a barrier for breastfeeding initiation in the population of reproductive age women currently living in the island. Future prospective studies that determine current hospital practices and their effect on breastfeeding initiation and cesarean section rates are also highly warranted. Longitudinal studies should also assess the association between cesarean section with breastfeeding type (exclusive vs mixed feeding) and duration.
Resumen
El objetivo de este estudio fue evaluar la relación entre el parto por cesárea y la iniciación de la lactancia materna en una muestra representativa de 1,695 mujeres puertorriqueñas entre las edades de 15-49 años, quienes tuvieron su último parto de hijo único en Puerto Rico entre 1990-1996. Se hizo un análisis secundario de los datos coleccionados en la población basada en un estudio seccional cruzado de la Encuesta de Salud Reproductiva de Puerto Rico. Se hizo análisis de regresión logística multivariada y bivariada para evaluar la asociación del crudo y covariable ajustado entre el tipo de parto y la iniciación de la lactancia materna. En general, 36% de los partos fueron por cesárea, mientras que la iniciación de la lactancia materna fue de 61.5%. La cesárea se relacionó negativamente con la iniciación de la lactancia materna en los módulos de regresión logística multivariable (Odds ratio = .64; 95% CI = 0.51-0.81) después de controlar variables atribuibles. Se deben desarrollar programas de intervención que se dirijan a la promoción de la lactancia materna que provee asistencia especial a mujeres que vayan a tener este procedimiento.
